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The large data sample being recorded with the Belle detector at the ϒ(5S) energy provides a unique opportunity to study the poorly-known B 0 s meson. Three analyses, using a sample of 23.6 fb −1 , are presented. We report the first observation of the three dominant exclusive B 0 s decays, B 0 s → D * − s π + , B 0 s → D − s ρ + and B 0 s → D * − s ρ + , the first observation of the CP-eigenstate decay B 0 s → J/ψ η, and the results from a study of the charmless B 0
s → π + π − and B 0 s → K 0 S K 0 S decays. The following branching fraction measurements are presented: (When mentioned, the systematic errors due to the uncertainties on the fraction f s = σ (e + e − → B 
and the limits at 90% confidence level:
Introduction
The Belle experiment [1] , located at the interaction point of the KEKB asymmetric-energy e + e − collider [2] , was designed for the study of B mesons 1 produced in e + e − annihilation at a center-of-mass (CM) energy corresponding to the mass of the ϒ(4S) resonance ( √ s ≈ 10.58 GeV). After having recorded an unprecedented sample of ∼ 800 millions of BB pairs, the Belle collaboration started to record collisions at higher energies, opening the possibility to study other particles, like the B 0 s meson. Up to now, L int = 23.6 fb −1 of data have been analyzed at the energy of the [5] . The B * and B * s mesons always decay by emission of a photon. The total e + e − → bb cross section at the ϒ(5S) energy was measured to be σ bb = (302 ± 14) pb [3, 6] and the fraction of B 0 s events to be f s = σ (e + e − → B ( * ) sB
s events [8] . . The signal coming from the dominant e + e − → B * sB * s production mode is extracted from a two-dimensional fit performed on the distribution of these two variables. The corresponding branching fraction is then extracted using the total efficiency (including sub-decay branching fractions) determined with Monte-Carlo simulations, ∑ εB, and the number of B 0 s mesons produced via the e + e − → B * sB * s process,
Observation of three new CKM-favored B 0 s decays
Following our recent measurement of B 0
, we present for the first time an extension of this analysis which includes decays with photons in the final state and report the first observations of the decays B 0
The leading process of these three modes is a b → cūd tree-level transition of order λ 2 with a spectator s quark. The D − s mesons are reconstructed via three modes :
Based on the ratio of the second and the zeroth Fox-Wolfram moments [9] , R 2 , the e + e − → uū, dd, ss, cc continuum events are efficiently rejected by taking advantage of the difference between their event geometry (jet like, high R 2 ) and the signal event shape (spherical, low R 2 ). Fig. 1 , where the various components of the fit are described. The numerical results are summarized in Table 1 . The systematic error coming from f s is separated from the other source of uncertainties. The B 0 s → D * − s ρ + mode is the decay of the spinless B 0 s to two spin-1 particles. The proportion of longitudinal polarization, f L , is not known, and the efficiencies depend significantly on this parameter. A 13% relative error, denoted "pol.", is added to the branching fraction uncertainty to take this into account. 
These first observations confirm the large predominance of the B * sB * s production mode as no significant excess is seen in the other two signal regions. Within uncertainties, no deviation from the SU(3)-related B 0 decays is seen. preliminary results about the first observation of B 0 s → J/ψ η [11] are reported. The J/ψ candidates are formed with oppositely-charged electron or muon pairs, while η candidates are reconstructed via the η → γγ and η → π + π − π 0 modes. A mass (mass and vertex) constrained fit is then applied to the η (J/ψ) candidates. If more than one candidate per event satisfies all the selection criteria, the one with the smallest fit residual is selected. The main background is the continuum, which is reduced by requiring R 2 < 0.4. The combined M bc and ∆E distributions are presented in Fig. 2 . The B 0 s → J/ψ η, η → γγ and B 0 s → J/ψ η, η → π + π − π 0 candidates are fitted separately. Table 2 presents the numerical results. 
charmless decays. The B 0 s → K + K − mode is particularly interesting because it can be used for the determination of the CKM angle γ [12] and may be sensitive to New Physics [13] . The charged pion and kaon candidates are selected using charged tracks and identified with energy deposition, momentum and time-of-flight measurements. The K 0 S candidates are reconstructed via the K 0 S → π + π − decay, by selecting two oppositely-charged tracks matching various geometrical requirements [14] . A likelihood based on a Fisher discriminant using 16 modified Fox-Wolfram moments [15] is implemented to reduce the continuum, which is the main source of background.
We do observe a 5.8σ excess of 24 ± 6 events in the B * sB * s region for the B 0 s → K + K − mode (Fig. 3) . The branching fraction B(B 0 s → K + K − ) = (3.8 +1.0 −0.9 (stat.) ± 0.7(syst.)) × 10 −5 is derived. On the other hand, no significant signal is seen for the other modes. Including the systematics uncertainties, we set the following upper limits at 90% confidence level:
s → K 0K0 ) < 6.6 × 10 −5 . The later is the first limit set for the B 0 s → K 0K0 mode. All the other values are compatible with the CDF results [16, 17] . 
Conclusion
All these studies demonstrate the great potential of the Belle data set recorded at ϒ(5S) energy. The sensitivity obtained for several B 0 s modes allows many interesting studies. The branching fraction determinations of several important modes is ongoing and eight new measurements have been reported here. So far, the full Belle sample has reached 100 fb −1 , and the KEKB collider may continue delivering collisions at the ϒ(5S) energy during the fall 2009. Of course, many more interesting results are expected with the full Belle ϒ(5S) data set.
